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7KLVVWXG\UHYROYHVDURXQGLQWHULRUGHVLJQODQGVFDSLQJDQGJUDSKLFHQYLURQPHQWDOGHVLJQLQWKHFDWDFRPEVVLWHV
%\YLVXDOH[DPLQDWLRQRIWKHFXUUHQWVWDWXVRIWKHORFDWLRQLWZDVIRXQGWKDWWKHFDWDFRPEVXIIHUHGODFNRISURSHU
PDLQWHQDQFHOHYHOGHWHULRUDWLQJLQIUDVWUXFWXUHODFNRIWKHHVVHQWLDOVVHUYLFHVDQGGHVLJQDVSHFWVRIDSRSXODUWRXULVWLF
ORFDWLRQIURPWKHUHVHDUFKHVSRLQWRIYLHZ
7KHDLPRIWKHSUHVHQWVWXG\LVLQYHVWLJDWLRQDQGGRFXPHQWDWLRQRIWKHH[LVWLQJFRQGLWLRQVRIWKHVLWHRI&DWDFRPEV
LQDGGLWLRQWRGHILQHWKHVLWHGHVLJQSUREOHPVDQGWRSURSRVHWKHRSWLPXPVROXWLRQVWRWUDQVIRUPWKHVLWHLQWRSRSXODU
WRXULVWLFORFDWLRQDVZHOODVDQHFRQRPLFDOO\SURILWDEOHSURMHFW6RPHRIWKHSURSRVHGHQYLURQPHQWDOLQWHULRUGHVLJQ
VLWHLGHDVLQGRRURXWGRRULVKDYLQJSURSHUVHUYLFHDUHDVLQIRUPDWLRQ]RQHVODQGVFDSLQJRXWGRRUVHDWVUHVWURRPV
JLIWVKRSVIRRGFRXUW«HWF
$QRWKHUDVSHFWRIWKLVVWXG\LVWRSURSRVHDQHQYLURQPHQWDOJUDSKLFGHVLJQSURSRVDOZKLFKZRXOGLQFOXGHWKHORFDWLRQ
PDLQVLWHLGHQWLW\:D\ILQGLQJVLJQDJHJUDSKLFGHVLJQ«HWF

+LVWRULFDO%DFNJURXQGFRQFHUQLQJWKHFDWDFRPEVRI.RPHO6KRTDID
7KH&DWDFRPEVRI.RPHO6KRTDID.RP(O6KRTDID LVDQ$UDE LQWHUSUHWDWLRQRI WKHQDPH/RIXV.LUDPDLNRV
VLJQLI\LQJ0RXQGRI6KDUGVRU3RWVKHUGVLQDQFLHQW*UHHN
7KHWRPEKDV+HOOHQLVWLFDQGHDUO\,PSHULDO5RPHLQIOXHQFHV,WEHJLQVZLWKDFLUFXODUVWDLUFDVHWKDWOHDGV\RXGRZQ
LQWRDURRPERDVWLQJDPL[WXUHRI(J\SWLDQDQG5RPDQDUW$WWKHERWWRPRIWKHVWDLUVWRWKHOHIWOHDGV\RXLQWRD
IXQHUDOKDOOZKHUHWKHIDPLOLHVDQGIULHQGVVLWRQVWRQHFRXFKHVDQGUHPHPEHUWKHGHFHDVHG7KHPRWLILQFRUSRUDWHVD
FODVVLFDOVKHOOGHVLJQRQWKHODQGLQJZLWKWZREHQFKHVFDUYHGLQWRWKHZDOO)URPWKDWSRLQWZHFDQVHHDURWXQGDZLWK
SLOODUVDQGDVWDLUFDVHGHVFHQGLQJDQRWKHUOHYHOILOOHGZLWKVFXOSWXUHV

2EMHFWLYHV
7KHSULPDU\UHVHDUFKJRDOVDUHWRFODULI\WKHFRUUHODWLRQEHWZHHQWKHWKUHHIXQGDPHQWDOFRPSRQHQWVZKLFKDUHWKH
DUFKLWHFWXUDOKHULWDJH  VXVWDLQDEOH WRXULVPGHYHORSPHQW FLYLO VRFLHW\ LQVWLWXWLRQVZLWKLQDQDSSURDFKFRPSULVLQJ
LQWHULRUGHVLJQVWUDWHJLHVDQGHQYLURQPHQWDOJUDSKLFGHVLJQ
7DNLQJDGYDQWDJHVRIWKHYDULRXVPHWKRGVLQSUHVHUYLQJWKHDUFKLWHFWXUDOKHULWDJHDQGDFKLHYLQJWKHGHYHORSPHQW
UHTXLUHGWKURXJKDVXVWDLQDEOHGHVLJQDSSURDFK
5HDFKLQJ DPHWKRGRORJ\ IRU LQLWLDWLQJ WKH UROH RI HQYLURQPHQWDO LQWHULRU DQG JUDSKLF GHVLJQ LQ WKH UHYLYDO RI
DUFKLWHFWXUDOKHULWDJHRXWRIDSSO\LQJWKHHVVHQWLDOGHVLJQVWUDWHJLHVWKURXJK
x )RFXVHGGHWDLOHGVWXGLHVIRULQWHULRUGHVLJQVROXWLRQVDGGUHVVLQJWKHSUREOHPVIRXQGZLWKLQWKH
DUFKDHRORJLFDOVLWHDQGWKHFDWDFRPEV
x ,GHQWLI\LQJWKHSDUWLFXODUVWDQGDUGVIRUWKHHQYLURQPHQWDOJUDSKLFGHVLJQDSSURDFKWKURXJKFUHDWLQJD
VXFFHVVIXOZD\ILQGLQJV\VWHPVLJQDJHV\VWHPVLWHLGHQWLW\DQGDGYHUWLVHPHQWV
x &RPSUHKHQGLQJWKHFULWHULDQHHGHGIRUSUHVHUYLQJWKHWHUULWRU\DQGLQFUHDVLQJWKHQDWLRQDOLQFRPH

0HWKRGRORJ\
7KH UHVHDUFKPHWKRGRORJ\ LV EDVHG RQ DQ DQDO\WLFDO H[SHULPHQWDO DSSURDFK ZKHUH LW XQGHUJRHV D QXPEHU RI
GLYHUVLILHGGDWDDQGLQIRUPDWLRQDQDO\VLVDQGGHVFULSWLRQFRQFHUQLQJWKHDUFKHRORJLFDOVLWHDQGLWVKHULWDJH
,Q DGGLWLRQ WR SXUVXLQJ DQ H[SHULPHQWDO PDQQHU EDVHG RQ WKH LQIRUPDWLRQ JDWKHUHG LQLWLDWLQJ D GHVLJQ VWUDWHJ\
DSSURSULDWHZLWKWKHDFTXLUHGFRQVHTXHQFHV$QGWKXVIROORZLQJWKHSUREOHPVPHQWLRQHGDERYHZLWKUHJDUGWRWKH
KLVWRULFDOVLWHWKHUHVHDUFKPHWKRGRORJ\LVRULHQWHGWRZDUGVDFKLHYLQJDVHTXHQFHRIRUJDQL]HGVWXGLHVVWDUWLQJZLWK
GLYHUVHGHVLJQVROXWLRQVLQWHJUDWLQJVXVWDLQDEOHLQWHULRUGHVLJQVWUDWHJLHVDQGHQYLURQPHQWDOJUDSKLFGHVLJQDVSHFWV
WKDWZRXOGUHLQIRUFHWKHEXLOWHQYLURQPHQWZLWKLQWKHVLWH7KHVHHQKDQFHPHQWVZRXOGDWWUDFWDFRQVLGHUDEOHQXPEHU
RIWRXULVWVDQGYLVLWRUVWKDWZRXOGUDLVHWKHQDWLRQDOLQFRPHQHHGHGIRUDFRQWLQXRXVSUHVHUYDWLRQIRUWKHDUFKHRORJLFDO
VLWHWKURXJKDVHOIVXIILFLHQF\DSSURDFK
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5HVHDUFK¶VSUREOHP
7KH SDSHU GLVFXVVHV VRPH RI WKH PDLQ WRSLFV WKDW FDQ EH DGGUHVVHG DV WKH PDLQ UHVHDUFK SUREOHPV
FRQFHUQLQJSUREOHPVIDFLQJWKHFDWDFRPERI.RP(O6KRTDID)XUWKHUPRUHRWKHUIDFWRUVZLWKUHJDUGWR6LWHSODQQLQJ
FLUFXODWLRQ SDWKV :D\ ILQGLQJ 6LJQDJH V\VWHP 6LWH LGHQWLW\  'LVDELOLW\ DFFHVV0DLQWHQDQFH ODQG XVH ]RQLQJ
VHFXULW\DFFHVV/DQGGUDLQDJH6HFXULW\
5.1. Site problems 
x 'HVFULSWLRQ

7KHPDLQJDWHRI&DWDFRPEVRI.RP(O6KRTDID¶VVLWHLVORFDWHGWRZDUGVWKHQRUWKVLGHRIWKHVLWHZKHUHLWOHDGVWR
DZLGHDUHDUHSUHVHQWLQJWKHSDUNLQJVORWV

2QLWVOHIWWKHUHVWURRPVDUHVLWXDWHGEHVLGHWKHRIILFHUV¶URRPUHVSRQVLEOHIRUWKHWHUULWRU\SDWURQDJH2SSRVLWHWR
WKHJDWH¶VHQWUDQFHWKHED]DDUJLIWVKRSDQGWKHWLFNHWLQJNLRVNFDQEHIRXQGZKHUHWKHNLRVNLVFRQVLGHUHGDPRQJ
WKHKLVWRULFDOSLHFHVIRXQGZLWKLQWKHWHUULWRU\

$IRXQWDLQLVIRXQGZLWKLQWKHLQWHULRUDUHQDIDFLQJWKHWLFNHWLQJNLRVN$WWKHRSSRVLWHVLGHWKHLQVSHFWRU¶VURRP
LVVLWXDWHGWKHUHIDFLQJWKHFDWDFRPERI7LJUDQHWRPE

$WWKHVRXWKVLGHWKHFDWDFRPERI.RPHO6KRTDIDFDVHVWXG\LVFRPSRVHGRIDJURXQGOHYHOFRQVWUXFWLRQWKDW
SUREDEO\VHUYHGDVDIXQHUDU\FKDSHODGHHSVSLUDOVWDLUZD\DQGWKUHHXQGHUJURXQGOHYHOVIRUWKHIXQHUDU\ULWXDODQG
HQWRPEPHQW7KHILUVWOHYHOFRQVLVWVRIYHVWLEXOHZLWKDGRXEOHH[HGUDDURWXQGDDQGDWULFOLQLXPWKHVHFRQGLQLWV
RULJLQDOVWDWHFRQVLVWHGRIWKH0DLQ7RPEDQGLWVVXUURXQGLQJFROOLGHUUHDFKHGIURPWKHURWXQGDE\DPRQXPHQWDO
VWDLUFDVHEHORZLVDWKLUGOHYHORIWRPEVVXEPHUJHGLQJURXQGZDWHU

$WWKHOHIWVLGHRIWKH&DWDFRPEWKHURPDQFLVWHUQLVVLWXDWHGDERYHDKLJKSODWHDX7KH(DVWVLGHRIWKHWHUULWRU\LV
FKDUDFWHUL]HGE\WKHSUHVHQFHRIWKHVLWH¶VEDFN\DUGRIDQDVFHQGLQJDOWLWXGHDQGLWVPD[LPXPKHLJKWLVIRXQGDERYH
FLVWHUQ
$QGIRUWKH:HVWVLGHWKUHHFDWDFRPEVDQGWZRFRQFUHWHVODEVFDQEHZLGHO\QRWLFHG:KLOHWKH6RXWK:HVWDUHD
LVFRQVLGHUHGDVDQXQGHUJURXQGKLVWRULFDOUHJLRQWKDWKDVQ¶WEHHQRSHQHGIRUSXEOLF\HW7KHRYHUDOOVLWHVKRZVDQ
LQFOLQDWLRQIURPWKHQRUWKHDVWVLGHWRZDUGVWKHVRXWKZHVWRQH
x 3UREOHPV
7KHLPSURSHUWLFNHWLQJNLRVNVHFXULW\V\VWHPLQIRUPDWLRQ]RQHJLIWVKRSRXWGRRUVHDWVUHVWURRPVDVWKH\DUHQ¶W
ZHOOHTXLSSHGZLWKWKHHVVHQWLDOHOHPHQWVDQGWKHLUQXPEHUVKRXOGLQFUHDVHVRDVWREHDSSURSULDWHZLWKWKDWRIYLVLWRUV
LQDGGLWLRQWRWKHSRRUZD\LQZKLFKWKHDUWLIDFWVLVSUHVHQWHGDVLWH[SHULHQFHGDODFNRISODQQLQJ,WDOVRVKRXOGEH
SUHVHUYHG IURP GDPDJH WKURXJK DQ DSSURSULDWH VFLHQWLILF PHWKRG FRQFHUQLQJ LWV H[SRVXUH WR YDULRXV FOLPDWLF
FRQGLWLRQVVXFKDVZLQGUDLQDQGGXVWWKDWPD\UHVXOWLQGDPDJLQJWKHVHDUWLIDFWV0RUHRYHUWKHODFNRIODQGVFDSLQJ
DQGIRRGFRXUW
)LJ3LFWXUHVIRUWKHUHVWURRPVZLWKLQWKHVLWH)LJ3LFWXUHVLOOXVWUDWLQJWKHFXUUHQWGLVSOD\IRUWKHPRQXPHQWV
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x 6LWHSURSRVDO&RQFHSW

7KURXJKWKHVFKHPDWLFOD\RXWIRUWKHVLWHWKHDPHQGPHQWRIWKHUHTXLUHGVHUYLFHVZDVZHOOSURSRVHGWDNLQJLQWR
DFFRXQWWKHRQHVQHHGHGWREHDGGHGRUPRGLILHG,QDGGLWLRQWROLQNLQJWKHVLWHZLWKDVHULHVRIFRQFHSWXDOFRQWLQXRXV
GHVLJQOLQHVJHQHUDWLQJGLYHUVHVSDFHVIRUWKHGLVSOD\RWKHUVIRUVHDWLQJODQGVFDSHDQGFLUFXODWLRQSDWKVDQGSXWWLQJ
WKHVORSHVLQFRQVLGHUDWLRQIRUSHRSOHZLWKVSHFLDOQHHGV
0RUHRYHUFUHDWLQJDVHWRIDHVWKHWLFXQLWVEDVHGRQWKHJHQHUDWLRQRIIUHHIRUPVDWWDFKHGWRHDFKRWKHUIRUFRQQHFWLQJ
WKHGLYHUVHFDWDFRPEVZLWKYDULRXVPDMRUPDJQHWSRLQWVDQGVHUYLFHV WKURXJKDZD\ILQGLQJV\VWHP)XUWKHUPRUH
FUHDWLQJ GLYHUVLW\ LQ SDUWLFXODU OHYHOV ZLWKLQ WKH VLWH IRU D EHWWHU YLHZ  WKURXJKRXW FRQFHSWXDO DQG LQQRYDWLYH
IUDPHZRUNVEDVHGRQFRQWLQXRXVOLQHGHVLJQSKLORVRSK\ZKLFKHQDEOHVDIOXLGDQGIOH[LEOHXUEDQSODQQLQJHYROYLQJ
XQFRQYHQWLRQDOIRUPVLQVSLUHGE\DGGLQJ WKHVSLUDO WKDWUHSUHVHQWV WKH³VKDIWDQGVWDLUV³DQGWKHVTXDUHVKDSHWKH
UHSUHVHQWVWKH³([HGUDH7ULFOLQLXP³DQGWKH´ORFXORV´



)LJ7KH=RQLQJ3ODQ
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


5.2. Historical Buildings 
x,QVSHFWRUV¶URRP%RWWL¶VKRXVH

%RWWL¶V  KRXVH 7KH LQVSHFWRU¶V URRP LQ WKH PHDQWLPH DQG WKH LQIRUPDWLRQ ]RQH LQ WKH SURSRVHG GHVLJQ
HQFRPSDVVHVWKUHHGRRUVDQHQWUDQFHRQHRSSRVLWHWRWKHH[LWGRRUDQGDWKLUGEDWKURRPGRRUWRWKHOHIW7KHEDWKURRP
KDVEHHQWXUQHGLQWRDURRPFRPSULVLQJHOHFWULFDOHTXLSPHQWV:LQGRZVDUHDOLJQHGZLWKLQWKHXSSHUWKLUGRIWKHURRP


 *LXVHSSHERWWLDQ,WDOLDQH[SORUHUZKRGLVFRYHUHGWKHFDWDFRPEVERUQRQGLHGRQ2FWREHU$OH[DQGULD
)LJ3HUVSHFWLYHIRUWKHHQWUDQFH]RQH
)LJ3HUVSHFWLYHVKRZLQJWKH5RPDQFLVWHUQKLVWRULFDOEXLOGLQJV
)LJ3HUVSHFWLYHIRUWKHPDLQSOD]DRIWKH&DWDFRPEV
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7KHURRPLVQ¶WSURSHUO\PDQDJHGRUSODQQHGDVWKHSODFHVXIIHUVWKHODFNRIDOOVXIILFLHQWPHDQVIRUJXLGDQFHDQG
VXSSRUWLQJWKHLQIRUPDWLRQQHHGHGIRUYLVLWRUV
x ,QWHULRUGHVLJQSURSRVDOIRUWKHLQIRUPDWLRQ]RQH

7KHLQIRUPDWLRQ]RQHVUHSUHVHQWRQHRIWKHNH\LPSHUDWLYHHOHPHQWVLQWKHZD\ILQGLQJSURFHVVGXHWRWKHDVVLVWDQFH
WKH\FDQRIIHUWRDOOXVHUV,WWXUQVRXWWREHPRUHFRPSHOOLQJRQWKHRIIFKDQFHWKDWLWLVSURSHUO\GHVLJQHGZHOOSODQQHG
DQGSUHSDUHGDQGVXSSOLHGZLWKPRGHUQWHFKQRORJLFDOPHDQVDQGWRH[SDQGLWVHIILFLHQF\DQGRYHUFRPHSUREOHPV
WKDWOLPLWLWVHIIHFWLYHQHVVZHPXVWWDNHLQWRDFFRXQWWKHIROORZLQJFRQVLGHUDWLRQV
7DNLQJLQWRDFFRXQWWKHVHJUHJDWLRQRIWKHUHVSHFWLYHUROHVIRUWKHVHFXULW\RIILFHVDQGLQIRUPDWLRQGHVNVHDFKZLWK
SDUWLFXODUWDVNV
7KHZRUG³,QIRUPDWLRQ´LVSUHVHQWHGLQDFOHDUIRUPDWDQGLVORFDWHGVWUDLJKWIRUZDUGO\DERYHWKHGHVN,QWKHFDVH
RIPRUHWKDQRQHHQWUDQFHDVWXGLHGVLJQDJHV\VWHPVKRXOGFODULI\WKHORFDWLRQRIHDFKLQIRUPDWLRQGHVNZLWKUHVSHFW
WRWKHGLYHUVHHQWUDQFHV3URYLGLQJWKHLQIRUPDWLRQ]RQHZLWKPRGHUQHOHFWURQLFVHDUFKPHDQVWKDWHQDEOHWKHYLVLWRUV
WRDFFHVV LQIRUPDWLRQHDVLO\ LQDPRUHHIILFLHQWPDQQHU7KHLQIRUPDWLRQDUHDVKRXOGLQFOXGHD]RQHIRUPDSVDQG
PRGHOVHOXFLGDWLQJWKHEXLOGLQJLQDQLQFOLQHGSRVLWLRQVRDVWREHHDVLO\YLHZHG
7KHLQIRUPDWLRQ]RQHGHVLJQSURSRVHGE\'U0D\$0DOHN$OLFRQVLVWVRI LQIRUPDWLRQGHVNVHDWV LQWHUDFWLYH
VFUHHQV DQG LQIRJUDSKLFPDS WKHPDLQFRQFHSWXVHGZDV WKHFRQWLQXRXV OLQHGHVLJQ DV FRQQHFWLQJZDOOV IORRUV
FHLOLQJVDQGIXUQLWXUHGHVLJQLQJVHDWLQJXQLWVDQGGLJLWDOVFUHHQKROGHUVDFKLHYLQJFRKHUHQFHEHWZHHQWKHLQIRUPDWLRQ
GHVNZDOOVDQGIORRUV7KHVHOLQHVDUHYHUWLFDODQGKRUL]RQWDODQGWKHLUHQFRXQWHUZRUNVIRUDFKLHYLQJEDODQFHDQG
VWDELOLW\WKDWLVLQVSLUHGRXWRIWKHFDWDFRPEVHOHPHQWVDQGLWVGHVLJQSKLORVRSK\$VLWVKRZVWKHLQWHJUDWLRQEHWZHHQ
WKHVLWHLQWHULRUGHVLJQDQGWKHJUDSKLFGHVLJQFRQFHSWWKDWLVPDLQO\LQVSLUHGIURPWKHPHUJLQJWKHVSLUDOVKDSHWKDW
UHSUHVHQWVWKH³VKDIWDQGVWDLUV³DQGWKHVTXDUHVKDSHWKHUHSUHVHQWVWKH³([HGUDH7ULFOLQLXPDQGWKHORFXORVWRIRUP
WKLVFRQWLQXRXVILOOHWHGVSLUDOVKDSHGVTXDUH















)LJ7KHVTXDUHGORFXORVDQGWKHFLUFXODUVKDIWDQGVWDLUVJHQHUDWLQJWKHILOOHWHGVTXDUHFRQFHSW
)LJ,OOXVWUDWHGDQGDUHDOSKRWRVKRZLQJWKH([HGUDH7ULFOLQLXPGHVLJQWKDWLVXVHGLQWKHQHZLQIRUPDWLRQGHVLJQ]RQH
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x ,QWHULRUGHVLJQ,QIRJUDSKLF

,QIRJUDSKLFVDQGJUDSKLFZDOOVDUHVSHFLDOL]HGIRUPVRIYLVXDOL]DWLRQDVLWVUROHLQLQWHULRUGHVLJQLVFRPELQLQJ
ZRUGVDQGSLFWXUHVWRFRPPXQLFDWHDSDUWLFXODUPHVVDJH7KDWPHVVDJHLVFUDIWHGWRDFKLHYHDSDUWLFXODURXWFRPH
LQWHJUDWLQJZLWKWKHLQWHULRUGHVLJQ¶VDSSURDFKWKDWLOOXVWUDWHVWKHFDWDFRPEV¶PRRGPDWHULDOWH[WXUHVOLQHVDQGIRUP
,QIRJUDSKLFVPD\XVHWRDFKLHYHVHYHUDOJRDOV)RULQVWDQFHWKH\PD\EHXVHGWRLQIRUPWHDFKRUPRYHSHRSOHWR
DFWLRQ



















x 7KHWLFNHWLQJNLRVNDQGWKHJLIWVKRS

)LJ3HUVSHFWLYHVVKRZLQJWKHLQIRUPDWLRQ]RQHGHVLJQSURSRVHGE\'U0D\$0DOHN$OL
)LJ3LFWXUHVVKRZLQJWKHLQIRJUDSKLFVSURSRVHGE\'U$PLUD$.RWEDQGWKHJUDSKLFZDOOVXVHGLQWKHLQIRUPDWLRQ]RQH
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7KHWLFNHWLQJNLRVNDQGWKHJLIWVKRSDUHKLJKO\LJQRUHG+RZHYHUWKH\DUHFRQVLGHUHGDPRQJWKHKLVWRULFDOVWUXFWXUHV
ZLWKLQWKHVLWH



x 6LJQDJHV\VWHP

7KH VLWH VXIIHUV IURP WKH DEVHQFH RI DQ HQWLUH VLJQDJH V\VWHP FRPSULVLQJ VLJQVPDSV DUURZV FRORUFRGLQJ
V\VWHPVSLFWRJUDPVDQGGLIIHUHQWW\SRJUDSKLFHOHPHQWV



















5.3. Kom el Shoqafa catacombs problems 
x *HRWHFKQLFDOSUREOHPV

$V*HRWHFKQLFDO HQJLQHHULQJLVFRQFHUQHGZLWK WKH HQJLQHHULQJ EHKDYLRU RIHDUWKPDWHULDOV WKH FDWDFRPEVZDV
DIIHFWHGE\

(DUWKTXDNHV7KHHDUWKTXDNHVDIIHFWHGDODUJHYDULHW\RIVWUXFWXUDOV\VWHPV7KHVHYHULW\RIGDPDJHLVDIXQFWLRQ
RIWKHVWUXFWXUDOW\SHTXDOLW\RIZRUNPDQVKLSPDWHULDODQGORFDOVRLOFRQGLWLRQV

)LJ7KHJLIWVKRSLQWKHVLWH)LJ3LFWXUHVVKRZLQJWKHKLVWRULFDOWLFNHWLQJNLRVNDUFKLWHFWXUDOGHVLJQDQGLQWHULRU
)LJ7KHFXUUHQWVLJQDJHV\VWHPGLUHFWLRQDOVLJQVDQGWKHQHZGHVLJQSURSRVHGE\'U$PLUD$.RWE
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8QGHUJURXQGZDWHU$VH[SUHVVHGLQGHVFULELQJWKHFDWDFRPELWFRPSULVHVWKUHHXQGHUJURXQGIORRUVDQGEHFDXVH
RIWKHXQGHUJURXQGZDWHUWKHWKLUGIORRUKDVQ¶WEHHQGLVFRYHUHG\HWLQDGGLWLRQWRFRYHULQJWKHZDWHUIRUWKHVHFRQG
IORRUGXULQJVRPHWLPHVRIWKH\HDUDQGWKDW¶VWKHUHDVRQEHKLQGXVLQJWLPEHUSODQNVWRSDVVLQVLGHWKHFDWDFRPE
7KHVHSDQHOVDUHQHLWKHUEDODQFHGRUIL[HGQRU LVRODWHGDJDLQVWKXPLGLW\DQG WKXV LWEHFDPHXQVDIHIRUXVDJHDQG
PRYHPHQWV











x 6WUXFWXUDOSUREOHPV

2OG ORDGEHDULQJXQUHLQIRUFHG0DVRQU\ZDOOV FRQVWUXFWHGRI VROLGEORFNVKDGD ODUJHQXPEHURI IDLOXUHVDQG
FROODSVH7KHH[WHQWRIGDPDJHYDULHGIURPPLQRUFUDFNVWRFRPSOHWHFROODSVHRIZDOOV
x 1RQVWUXFWXUDOSUREOHPV

7KH:D\ILQGLQJ$Q$PHULFDQVWXG\SXEOLVKHGLQKDVHOXFLGDWHGWKDWWKHPRYHPHQWRISHRSOHIURPRQHSODFH
WRDQRWKHUKDSSHQV WKURXJKDFRPSOH[SURFHVVFDOOHGZD\ILQGLQJ LQFOXGLQJZKDWVROXWLRQV WKHSHUVRQSXUVXHV WR
DGGUHVVWKHSUREOHPVFRQFHUQLQJKLVSHUFHSWLRQ
$FFRUGLQJWRWKLVVWXG\WKHZD\ILQGLQJSURFHVVFRPSULVHVIRXUVHTXHQWLDODQGRYHUODSSLQJHOHPHQWV

3ODFHDQGGLUHFWLRQV¶UHFRJQLWLRQ
7UDFNFKRRVLQJ
.HHSLQJRQWUDFN
([SORULQJDQG,GHQWLI\LQJWDUJHWV

7KHZD\ILQGLQJSURFHVV LVDIIHFWHGE\VHYHUDO IDFWRUV WRZKDWH[WHQWSHRSOHFDQGLVWLQJXLVK WKHLUVXUURXQGLQJ
HQYLURQPHQWWKHFDSDFLW\RISHRSOHWRGHDOZLWKGDWDDQGLQVWUXFWLRQVWKHLUDELOLW\WRPDNHGHFLVLRQVZLWKWKHSUHVHQFH
RIPDQ\LQIOXHQWLDODQGYDULDEOHIDFWRUVDQGWKHHIILFLHQWZD\ILQGLQJV\VWHPVGHSHQGVRQDVHWRIHOHPHQWVWKDWYDU\
LQ LWV LPSRUWDQFH 6SDWLDO RUJDQL]DWLRQ ODQGPDUNV VLJQDJH PDSV FRORU OLJKW PDWHULDOV YLVXDO FRPPXQLFDWLRQ
EHWZHHQVSDFHVDQGILQDOO\WUDLQHGVWDIIIRUZD\ILQGLQJPHWKRGV
x 6LJQDJHV\VWHP

,QDKHULWDJHVLWHVLJQDJHSOD\VDQLPSRUWDQWUROHLQJXLGLQJWRRULHQWYLVLWRUV,QIDFWVVLJQDJHFRQVLGHUHGDVDQ
HQVHPEOHRIFRRUGLQDWHGVLJQVLVPHDQWWRJXLGHWKHYLVLWRULWXVHVXQLYHUVDOODQJXDJHLQFOXGLQJVLJQVSLFWRJUDPV
DQGVKRUWZRUGVWRKHOSWKHYLVLWRULGHQWLI\HQWUDQFHVDQGH[LWVVHUYLFHVDQGURXWHV
$VZHSUHYLRXVO\PHQWLRQHGEHIRUHWKHSUREOHPVRIWKHVLJQDJHV\VWHPDQGZD\ILQGLQJLQWKHVLWHLWFDQEHZLGHO\
UHFRJQL]HG LQ WKH FDWDFRPEV   DQG WKXV LW¶V TXLWH GLIILFXOW WR LQVWDQWO\ UHFRJQL]H WKH GLYHUVH URXWHV ZLWKLQ WKH
FDWDFRPEVZKLFKUHVXOWVLQDFRQVLGHUDEOHZDVWHRIWLPHDQGLPSURSHUSHRSOHJXLGDQFHDPRQJWKHWKUHHFDWDFRPEV
IORRUV
)LJ3LFWXUHVVKRZLQJZRRGHQSODQNVXVHGDVSDVVDJHVZLWKLQWKH&DWDFRPE
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x 7KHLGHQWLILFDWLRQVLJQSURSRVDOFRQFHSW



















7KHLGHQWLILFDWLRQVLJQV¶FRQFHSWIRU.RPHO6KRNDIDFDWDFRPEVSURSRVHGE\'U$PLUD$.RWEKDVPDLQO\UHOLHG
RQWKHYLVXDOLPSDFWRIVKDIWDQGVWDLUV¶SKLORVRSK\VTXDUHVKDSHGFDUYHGRQWKHURFN\ZDOODORQJERWKVLGHVRIWKH
PDLQFDWDFRPEVZKHUHWKHGHFHDVHGERG\JRHVGRZQKHDGLQJWRRQHRIWKHVTXDUHVKDSHGORFXOLZKLFKLVHQJUDYHG
ZLWKLQWKHFDWDFRPEV¶ZDOO
7KHFRQFHSWZDVGHVFULEHGJUDSKLFDOO\DV WKUHHFRQVHFXWLYHFLUFOHV VLJQLI\LQJ WKHGHSWKRI WKH VKDIWDQGVWDLUV
UHDFKLQJWKHGHILQLWLYHVTXDUHUHSUHVHQWLQJODVWMRXUQH\IRUWKHERG\
x 3DUWLWLRQDQGIDFDGHV

'LIIHUHQWW\SHVRIFUDFNVVKHDUDQGEHQGLQJZHUHREVHUYHGLQSDUWLWLRQVZKLOHPDQ\PDVRQU\SDUDSHWVDQGIDFDGHV
DUHFROODSVHG
x )LUHV\VWHP

7KHFDWDFRPEODNHVWKHSUHVHQFHRIDFRYHUHGQHWZRUNRIILUHV\VWHPVZKLFKLVHVVHQWLDOIRUVHFXULQJYLVLWRUVLQVLGH
)LUHDODUPV\VWHPVFRQVLVWRIVHYHUDOPDLQFRPSRQHQWVLQFOXGLQJFRQWUROSDQHOVLQLWLDWLQJGHYLFHVVXFKDVPDQXDO
ILUHDODUPSXOOVWDWLRQVDQGDXWRPDWLFVPRNHDQGRUILUHGHWHFWRUVDODUPQRWLILFDWLRQGHYLFHVDQGLQVRPHLQVWDQFHV
DGGLWLRQDOIHDWXUHV
x ,QWHULRUOLJKWLQJSUREOHPV

5HFHQWO\ WKHFDWDFRPE LGHQWLW\KDVQ¶WEHHQ WDNHQ LQWR DFFRXQW DQG WKXV LQIULQJHPHQW IRU WKH FDUYHGZDOOVKDV
RFFXUUHG WKURXJK LQVWDOOLQJ DQG IL[LQJ DUWLILFLDO OLJKW VRXUFHV ZLWK QDLOV DORQJ WKH KLVWRULF ZDOOV &RQFHUQLQJ WKH
IXQFWLRQDODVSHFWWKHOLJKWVRXUFHVDUHUDQGRPO\GLVWULEXWHGDVLWLVVXSSRVHGWRKLJKOLJKWWKHSRLQWVRILQWHUHVWVLQVLGH
WKHFDWDFRPEDQGDOVRWKH89ILOWHUVVKRXOGEHXVHGWRPLQLPL]HGDPDJHWRKLVWRULFDOREMHFWVDQGWKDW¶VKDVQ¶WEHHQ
ZHOOVWXGLHG
)LJ7KHLGHQWLILFDWLRQVLJQV¶FRQFHSWIRU.RPHO6KRNDIDSURSRVHGE\'U$PLUD$.RWE
142   May A.Malek Ali et al. /  Procedia - Social and Behavioral Sciences  225 ( 2016 )  132 – 144 











6:27DQDO\VLV
6.1. Strengths: 
x 'LYHUVH KHULWDJH UHVRXUFHV ZKHUH WKH FRQVLGHUDEOH UHVRXUFHV DQG FDSWLYDWLQJ HOHPHQWV ZKHWKHU UHOLJLRXV
DUFKDHRORJLFDOQDWXUDOUHSUHVHQWRQHRIWKHFRUH3HGHVWDOVIRUWRXULVPLQWKHDUFKHRORJLFDOVLWH
x ([LVWLQJLQIRUPDWLRQRQKLVWRULFHQYLURQPHQW:KHUHWKHSUHKLVWRULFPRQXPHQWVFDQHQWLFHWRXULVWVDLPLQJWR
GLVWLQJXLVKWKHPLQLWVQDWXUDODQGVRFLDOHQYLURQPHQWSDUWLFXODUO\WKHVHWWOHGDQGIL[HGRQHVDVWHPSOHVDQG
VKULQHV
x 7KHVWXG\DUHDKDVDQDEXQGDQFHRI:RUOGFODVVKHULWDJHDVVHWVDQGVLWHVRILQWHUHVWWRWKHUHVWRIWKHZRUOG
x $VWKHVHPRQXPHQWVDWWUDFWWRXULVWVIRUPRUHWKDQDKXQGUHG\HDUVDQGULJKWXSWLOOWKHSUHVHQWWLPH
x $ULFKKLVWRU\FRPSULVLQJWKUHHFLYLOL]DWLRQV

6.2. Weaknesses 
x /DFN RI D SHUPDQHQW IXQGLQJ RU UHVRXUFHV IRU KHULWDJH GHYHORSPHQW DQG WKXV WKH VLWHZLWQHVV WKH ODFN RI
HVVHQWLDOHOHPHQWVVHUYLFHVDQGGHYHORSPHQWVUHTXLUHG
x 7UDQVSRUWDWLRQDVLWVXIIHUVDODFNRIWUDQVSRUWDWLRQQHWZRUNOHDGLQJWRWKHDUFKHRORJLFDOVLWH
x 1RLQWHJUDWHGKHULWDJHPDQDJHPHQWV\VWHPLQWKHVLWH
x ,QVXIILFLHQWILQDQFHVWRDGGUHVVKHULWDJHLVVXHV
x 1RLQWHJUDWHGKHULWDJHVLWHPDQDJHPHQWV\VWHPLQSODFH
x /DFN RI HTXLSPHQW QHHGHG IRU SURSHU FRQVHUYDWLRQ FRQFHUQLQJ WKH DUFKHRORJLFDO VLWH PRQXPHQWV WKH
FDWDFRPEVDQGWKHKLVWRULFDOEXLOGLQJVIRXQGZLWKLQWKHWHUULWRU\
6.3. Opportunities: 
x &XOWXUDODQGKHULWDJHWRXULVPDVWKHFXOWXUDOWRXULVPLVZHOOFRQVLGHUHGDVDPRUHVWDEOHPRGDOLW\UDWKHUWKDQ
RWKHUVRUWVRIWRXULVPLQWHUPVRILWVPDJQLWXGHDQGSURVSHULW\)XUWKHUPRUHLWLVFKDUDFWHUL]HGE\FRQWLQXLW\
DORQJGLYHUVHVLWXDWLRQVDQGFLUFXPVWDQFHV
x 7KH FXOWXUDOKHULWDJH WRXULVP FRQWULEXWHV LQ UDLVLQJ WKH FLYLOL]DWLRQ XUEDQL]DWLRQ FXOWXUDO FULWHULRQ DQG
HFRQRPLFRXWFRPHVDFURVVWKHFRXQWU\
x 7KHSULYDWHVHFWRUUHSUHVHQWVDUHVRXUFHWKDWFDQEHXVHGWRLPSURYHPDQDJHPHQWRIKHULWDJHVLWHVDQGWREHQHILW
IURPSULYDWHFDSLWDO
x (PSOR\PHQWWKRXJKVXSSRUWLQJWKHJURZWKLQWUDGLWLRQDOKDQGFUDIWVLQGXVWU\ZKLFKUHSUHVHQWVDIRFDOSRLQW
IRUWRXULVWVDQGLQWKHPHDQWLPHLWUHSUHVHQWVDPDMRULQFRPHIRUWKHORFDOFRPPXQLW\
)LJLQWHULRUOLJKWLQJSUREOHPVZLWKLQWKH&DWDFRPE
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6.4. Threats 
x ,QDGHTXDWHRUD ODFNRI WDUJHWSURJUDPVRUJUDQWVSURJUDPVDQG IRXQGDWLRQVPDNHV LWGLIILFXOW IRU IRUZDUG
SODQQLQJLQQRYDWLRQ
x /DFNRIDSSURSULDWHKHULWDJHLQIUDVWUXFWXUHFRXOGOHDGWRDORVVRIWRXULVPJURZWKRSSRUWXQLWLHV
x /DFNRIIXQGLQJWKDWZRXOGFRQVLGHUDEO\DIIHFWWKHDUFKHRORJLFDOVLWHZLWKUHJDUGWRLWVFRQWLQXRXVFRQVHUYDWLRQ
DQGSUHVHUYDWLRQ
x 8QFRQWUROOHGSODQQLQJDQGGHYHORSPHQWZLOOKDUPWKHKHULWDJHVLWHV

5HVXOWV
x 'HYHORSLQJWKHKLVWRULFDOVLWHWKURXJKHFRQRPLFDOXUEDQL]DWLRQDQGFXOWXUDODVSHFWVLVWKHSULPDU\JRDOIRUWKH
VXVWDLQDEOHWRXULVPGHYHORSPHQWWKURXJKXWLOL]LQJDQHQYLURQPHQWDOGHVLJQDSSURDFKDFFRPSDQLHGE\SUHVHUYLQJ
WKHKHULWDJHDQGLGHQWLW\
x 'HHSVWXGLHVDQGUHVHDUFKKDYHEHHQSXUVXHGZKLOHGHDOLQJZLWKWKHDUFKHRORJLFDOVLWHWKURXJKDQDSSURDFK
OLQNLQJWKHSDVWZLWKDVXVWDLQDEOHIXWXUHIUDPHZRUN
x $UFKLWHFWXUDOSUHVHUYDWLRQUHSUHVHQWVDIXQGDPHQWDODSSURDFKIRUFRQVHUYLQJEXLOGLQJVDQGHQYLURQPHQWVZKHUH
SUHFHGHQWJHQHUDWLRQVOLYHG,W¶VDFRQVHUYDWLRQIRUWKHFXOWXUDOLGHQWLW\
x 3OHQW\RIFKDOOHQJHVIDFHWKHVXVWDLQDEOHWRXULVPGHYHORSPHQWDQGWKHDEVHQFHRIVRFLDODZDUHQHVVIRUWKH
KHULWDJHLVYLHZHGDVRQHRIWKHPDLQFKDOOHQJHV$QGWKXVWKHFRQWULEXWLRQRIORFDOVRFLHWLHVGHVLJQHUVDQGFLYLO
RUJDQL]DWLRQVLVRQHRIWKHSULPDU\SULQFLSOHVIRUVXVWDLQDEOHWRXULVPGHYHORSPHQWDQGWKLVRFFXUVWKURXJK
LQWHUIHULQJWKHPLQWRXULVWLFDFWLYLWLHVDQGSURMHFWV
x $VIRUWKH,QVSHFWRUV¶URRP%RWWL¶VKRXVHWKHDGDSWDWLRQUHTXLUHGVRPHHOHPHQWVRIQHZZRUNEXWWKLVZRUN
ZDVLQIRUPHGE\DQXQGHUVWDQGLQJDQGDQDO\VLVRIDKHULWDJHEXLOGLQJ¶VVLJQLILFDQFHLWVFKDUDFWHUDQGTXDOLW\
FUHDWHGDUHODWLRQVKLSEHWZHHQWKHH[LVWLQJDQGWKHQHZZRUN

x 7KHUHDUHDFRQVLGHUDEOHLVVXHVWKDWWKUHDWHQWKHDUFKLWHFWXUDOKHULWDJHFRQFHUQLQJXUEDQL]DWLRQVRFLDODQG
HFRQRPLFSUREOHPVDGPLQLVWUDWLYHDQGWHFKQRORJLFDODVSHFWV+RZHYHUWKHODFNLQDZDUHQHVVUHJDUGLQJWKH
DUFKLWHFWXUDOKHULWDJHLPSRUWDQFHDQGLWVSUHVHUYDWLRQVSHDNVWRDVWDQGRXWDPRQJVWWKHPRVWGHWULPHQWDOIDFWRUV
x 7KHJHQHUDOGHVLJQOD\RXWIRUWKHWHUULWRU\HQFRPSDVVLQJWKHVLWHRI.RP(O6KRTDIDLVFRQVLGHUHGRQHRIWKH
ELJJHVWLVVXHVFRQIURQWLQJJXHVWVRUYLVLWRUVWRWKHFDWDFRPEVZKHUHLWVKRXOGEHUHDUUDQJHGZHOORUJDQL]HGDQG
SODQQHG
x *HQHUDOO\WKHVLWHLVFXUUHQWO\PLVVLQJQXPHURXVVHUYLFHVDSSURSULDWHPHGLDDQGSXEOLFXWLOLWLHV
x 7KHVXVWDLQDEOHWRXULVPFDQEHDFKLHYHGZLWKLQWKHKLVWRULFDOWHUULWRULHVWKURXJKSURYLGLQJWKHWRXULVWQHHGV
$GGLWLRQDOO\WKHHFRQRPLFDOVXVWDLQDELOLW\IRUKDELWDQWVFDQEHDFFRPSOLVKHGWKURXJKSURYLGLQJMRE
RSSRUWXQLWLHV$WODVWDFKLHYLQJWKHVRFLDODQGFXOWXUDOVXVWDLQDELOLW\RFFXUVWKURXJKWKHFLWL]HQV
SDUWLFLSDWLRQLQ
WKHWRXULVWLFGHYHORSPHQWSURFHVVDQGSUHVHUYLQJWKHORFDOFXOWXUH

5HFRPPHQGDWLRQ
x +LJKOLJKWLQJWKHUROHRIVXVWDLQDEOHLQWHULRUGHVLJQHQYLURQPHQWDOJUDSKLFVROXWLRQVDGYHUWLVLQJDQGPHGLDDQG
WKXVLWLVYLWDOWRRUJDQL]HDUHVHDUFKVWXG\SODQDGGUHVVLQJWKHUROHDQGLPSRUWDQFHRIWKHVHIDFWRUVIRUWKH
WHUULWRU\DORQJZLWKSUHVHUYLQJLWVFXOWXUDOKHULWDJH
x <RXWKVHFWRUVKRXOGEHFRPHPRUHDZDUHRIKHULWDJHSUHVHUYDWLRQDQGFXOWXUDOGHYHORSPHQWWKURXJKHGXFDWLRQ
x 0XVHXPSURIHVVLRQDOVDQGFXOWXUDOPDQDJHUVVKRXOGVKRZDVWURQJVHQVHRIGXW\WRHGXFDWHSUHVHUYHDQGH[KLELW
PXVHXPFROOHFWLRQDVZHOODVSURPRWHWKHQHHGWRSUHVHUYHFXOWXUDOKHULWDJH
x )RFXVHGUHVHDUFKLQWHJUDWHGLQWHULRUDQGHQYLURQPHQWDOJUDSKLFGHVLJQVWXGLHVDUHUHFRPPHQGHGWRGHYHORS
H[LVWLQJVHUYLFHVLQ.RPHO6KRTDID$UHDWDNLQJLQWRDFFRXQWWKHDSSURSULDWHGHVLJQDSSURDFKZLWKWKHUHJLRQ
V
KHULWDJH
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x +LJKOLJKWLQJWKHUROHRIVXVWDLQDEOHLQWHULRUGHVLJQHQYLURQPHQWDOJUDSKLFVROXWLRQVDGYHUWLVLQJDQGPHGLDDQG
WKXVLWLVYLWDOWRRUJDQL]HDUHVHDUFKVWXG\SODQDGGUHVVLQJWKHUROHDQGLPSRUWDQFHRIWKHVHIDFWRUVIRUWKH
WHUULWRU\DORQJZLWKSUHVHUYLQJLWVFXOWXUDOKHULWDJH
x )RUDUFKLWHFWXUDOKHULWDJH
VSUHVHUYDWLRQDGHTXDWHLQIRUPDWLRQDQGGDWDRXJKWWREHJDWKHUHGFRQFHUQLQJWKHVLWHV
IRFXVHGXUEDQVWXGLHVVKRXOGEHSUHSDUHG
x *XLGLQJWKHYLVLWRUDQGWDNLQJLQWRDFFRXQWWKHFLUFXODWLRQSDWKVDQGSODQQLQJWKURXJKSURYLGLQJWKHPHDQVRI
DVVLVWDQFHLQRUGHUWRHQKDQFHWKHYLVXDOSUHVHQWDWLRQVV\PEROV±SLFWXUHV,QIRUPDWLRQV\VWHPVWRFUHDWHD
FOHDUYLVXDOLGHQWLW\IRUWKHYLVLWRU
x (QVXULQJHDV\DFFHVVDQGPRYHPHQWVLQWKHDUFKDHRORJLFDOVLWH
x 3UHVHUYLQJWKHDUFKHRORJLFDODVSHFWDQGDYRLGGHIRUPDWLRQVWKDWFRXOGKDSSHQIRUWKHDUFKLWHFWXUDOEXLOGLQJV
WKURXJKDSSO\LQJWKHHQYLURQPHQWDOJUDSKLFGHVLJQFRQFHSWVLQWHJUDWLRQLQVLJQVV\VWHPVDQGGHVLJQLQJ
LQIRUPDWLRQV\VWHPVDSSURSULDWHZLWKLQWKHYLVXDOFRQWH[WRILWVHQYLURQPHQW
x 7DNLQJLQWRDFFRXQWSHRSOHZLWKVSHFLDOQHHGVWKURXJKGHVLJQDQGSODQQLQJDVSHFWVLQDGGLWLRQWRSURYLGLQJDOO
WKHLUUHTXLUHPHQWV
x 7KHVLWHQHHGVDIRFXVHGDQGGHWDLOHGVWXG\IRUWKHHDUWK¶VVXUIDFHDQGDFRPSUHKHQVLYHRUJDQL]DWLRQIRUVSDFHV
DQGWKHQHLJKERULQJRQHVHQFRPSDVVLQJWKHFDWDFRPEVUHSUHVHQWHGLQSDUNLQJVORWVDQGH[KLELWLRQ]RQHV
x &DUHIXODQGVRSKLVWLFDWHGGHVLJQVROXWLRQVLVQHHGHGLQWKHVLWHDVH[SDQGLQJWKHVHDWLQJDQGUHGLVWULEXWLRQRI
JUHHQVSDFHVFLUFXODWLRQSDWKVDQGVKDGLQJV
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